Restricted time diagnoses: expertise differences among clinical pathologists by Jaarsma, Thomas et al.
Open Universiteit 
www.ou.nl 
Restricted time diagnoses: expertise differences among
clinical pathologists
Citation for published version (APA):
Jaarsma, T., Jarodzka, H., Nap, M., Van Merriënboer, J., & Boshuizen, E. (2013). Restricted time diagnoses:
expertise differences among clinical pathologists. Paper presented at New tools and practices for learning and
seeing in medicine, Turku, Finland.




Please check the document version of this publication:
• A submitted manuscript is the version of the article upon submission and before peer-review. There can be important differences between
the submitted version and the official published version of record. People interested in the research are advised to contact the author for the
final version of the publication, or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page numbers.
Link to publication
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.
If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
https://www.ou.nl/taverne-agreement
Take down policy
If you believe that this document breaches copyright please contact us at:
pure-support@ou.nl
providing details and we will investigate your claim.












1) Open University of the Netherlands 
2) Atrium Medical Center, Heerlen, the Netherlands 
3) Maastricht University, the Netherlands 
 
Restricted time diagnoses: expertise differences among clinical pathologists 
 
For the diagnostic process in clinical pathology, the first few seconds are of major 
importance. According to pathologists, this is the time period where an important part of the 
diagnosis is formed. To test this hypothesis, this experiment had pathologists of different 
expertise levels perform diagnoses with a time constraint (two seconds). 
38 clinical pathologists of different expertise levels (13 pathologists, 12 residents, and 13 
medical students; 14 males, 24 females) diagnosed 10 images of the colon. The images were 
stills from a digital microscope and thus two-dimensional colour pictures. Five of the images 
were low magnification images (approx. 3x), the other five high magnification images (20x). 
Two images regarded normal tissue, three adenomas, and five adenocarcinomas. Participants 
only saw the images for two seconds. Patient background information was given upfront, and 
afterwards participants were asked to diagnose the image in a standardised way (multiple 
choice with five options) and explain verbally. Dependent variables investigated so far are 
general performance (correctness of diagnosis), several basic eye movements measures, and 
eye movements in areas of interest. 
So far, performance and eye movement data have been analyzed. Results showed a significant 
expertise effect on performance (between novices and intermediates/experts, not between 
experts and intermediates), scanpath length, and the number of fixations in diagnostically 
relevant areas. Also, significant effects of the magnification level and the nature of the 
stimulus (i.e. kind of disease) were found on a number of variables, such as number of 
fixations, scanpath length, and average fixation duration, indicating a bottom-up effect of the 
stimulus. 
The verbal data will be used to refine the performance outcomes, and to investigate the 
differences in verbal descriptions of the visual patterns between novices, intermediates and 
experts. 
 
 
 
